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B/oFormFro-1390 Transmittal Letter to the United States 
Designated/Elected Office {DO/EO/US) 
Concerning a Filing Under 35 (JSC 371 


Attorney's Docket Number 

ARIL3001/REF 


V.S. Appl^^urjaer^k^^ ^ Q ^ 


International Application Number International Filing Date 

prT/NOQQ/no^.QQ 30 September 1999 


Pnonty Date Claimed 
30 September 1998 


Title of Invention 

PRODUCTION OF HYDROGEN AND CARBON WITH A CARBON BLACK CATALYST 


Applicant(s) for DO/EO/US 

Vik ARILD " 



Applicant herewith submits to the United States Designated/Elected Office (DO/EO/US) the following items under 35 USC 371: 

L ^ This is a FIRST submission of items concerning a filing under 35 USC 371, 

2. n This is a SECOND or SUBSEQUENT submission of items concerning a filing under 35 USC 371, 

3 . ^ This express request to begin national exammation procedures (35 USC 371 (f)) at any time rather than delay examination 

until the expiration of the applicable time limit set in 35 USC 371(b) and PCT Articles 22 and 39(1). 

4. ^ A proper Demand for International Preliminary Exammation was made by the 19th month from the earliest claimed 

priority date. 

5 . ^ A copy of the International Application as filed 35 USC 371 (c) (2) , 

a. □ istransmittedherewith(reqmredonly if not transmitted by the International Bureau). 

''::f b. ^ has been transmitted by the International Bureau. 

fi c. □ is not required, as the application was filed in the United States Receivmg Office (RO/US). 

□ A translation of the International Application mto English (35 USC 371(c)(2)). 

^ Amendments to the claims of the International Application under PCT Article 19 (35 USC 371(c)(3)) 

a. □ are transmitted herewith (required only if not transmitted by the Liter national Bureau). 

b. n have been transmitted by the International Bureau. 

c. □ have not been made; however, the time limit for making such amendments has NOT expired. 

d. ^ have not been made and will not be made. 

□ A translation of the amendments to the claims under PCT Article 19 (35 USC 371(c)(3)). 

a An oath or declaration of the mventor(s) (35 USC 371 (c) (4)) . ( □ Executed □ Unexecuted) 

□ A translation of the annexes to the International Prelhninary Examination Report under PCT Article 36 
(35 USC 371(c)(5)). 



6. 
7. 



9. 

10. 



Items 11 to 16 below concern other document(s) or information included: 

11, ^ An Information Disclosure Statement under 37 CFR 1.97 and 1.98. 

12. □ An assignment document for recordmg. A separate cover sheet in compliance with 57 CF/? 5. 28 and 5. Ji is included. 



13. !S A FIRST preliminary amendment. 

□ A SECOND or SUBSEQUENT prelimmary amendment. 

14. □ A substitute specification, 

15. □ A change of power of attorney and/or address letter, 

16. □ Other items or information: 
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International Application Number 
PCT/NO99/00299 



Attorney's Docket Number 
ARIL3001/REF 



Calculations 



PTO USE ONLY 



17. The following fees are submitted: 
Basic National Fee (37 CFR 1.492(a)(l)'(5)): 

o Search report has been prepared by the EPO or JPO $860.00 

□ International Preliminary Examination Fee paid to USPTO (37 CFR L482) $690.00 

□ No International Preliminary Examination Fee paid to USPTO (37 CFR 1.482) 

but International Search Fee paid to USPTO (37 CFR L445(a)(2)) $710.00 

1^ Neither International Preliminary Examination Fee (37 CFR 1.482) nor 

International Search Fee (37 CFR 1.445(a)(2)) paid to USPTO $1000.00 

□ International Preliminary Examination Fee paid to USPTO (37 CFR 1.482) 

and all claims satisfied provisions of PCT Article 33(l)-(4) . . $100.00 



$1,000.00 



ENTER APPROPRIATE BASIC FEE AMOUNT 



1,000.00 



Surcharge of $130.00 for furnishing the oath or declaration later than □ 20 □ 30 
months from the earliest claimed priority date (37 CFR 1. 492(e)). 



Claims 



Number Filed 



Number Extra 



Rate 



Total Clauns 



13 



-20 = 



0 



X $18.00 



0.00 



Independent Claims 



X $80.00 



80.00 



llultiple Dependent Claims (if applicable) 



+ $270.00 



TOTAL OF ABOVE CALCULATIONS 



1,080.00 



Reduction by Vi for filing by small entity, if applicable. Small Entity Status is 
isserted pursuant to 37 CFR 1 .27 for this application. 



SUBTOTAL 



'l>rocessing fee of $130,00 for furnishing the English translation later than □ 20 □ 30 
months from the earliest claimed priority date (37 CFR 1.4920), ^^^^ 



TOTAL NATIONAL FEE 



Fee for recording the enclosed assignment (37 CFR 1 . 21 (h)) . The assignment must be 
^Iccompanied by an appropriate cover sheet (37 CFR 3.28, 3.31) . $40.00 per property 



TOTAL FEES ENCLOSED 



$ 1,080.00 



Amount to be: 



Refunded: 



rh^rpred: 



to cover the above fees. 



a. s A check in the amount of $1,080.00 to cover the fees is enclosed. 

b. a Please charge my Deposit Account Number 02-0200 in the amount of _$ 

A duplicate copy of this sheet is enclosed. 

c. □ The Commissioner is hereby authorized to charge any additional fees which may be required, or credit any 

overpayment to Deposit Account Number 02-0200. A duplicate copy of this sheet is enclosed. 

Note: Where an appropriate time limit under 37 CFR 1.494 or L495 has not been met, a petition to revive (37 CFR 1. 137(a) or 

(b)) must be filed and granted to restore the application to pending status. 



BACON & THOMAS, PLLC 

625 SLATERS LANE - FOURTH FLOOR 
ALEXANDRIA, VIRGINIA 223124-1176 
(703) 683-0500 

DATE: March 29, 2001 



Respectfully submitted. 



Richard E. Fichter 
Attorney for Applicant 
Registration Number: 26,382 
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PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Attention: PCT OFFICE 



In re application of: 

VikARILD 

U.S. National Phase of PCT/NO99/00299 

Entry papers filed herewith March 29, 2001 

For: PRODUCTION OF HYDROGEN AND CARBON WITH 
A CARBON BLACK CATALYST 

PRELIMINARY AMENDMENT 
AND INFORMATION DISCLOSURE STATEMENT 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

The present application is the U.S. national phase of international application 
number PCT/NO99/00299. 

Please amend the above-identified application as follows: 
IN THE SPECIFICATION : 

Please add the attached ABSTRACT OF THE DISCLOSURE to the application. 

IN THE CLAIMS : 

Please cancel claims 1-4 without prejudice or disclaimer and add the following 
new claims to the application. 



5. (New) A method of producing hydrogen and carbon in a closed process by 
pyrolysis of an organic gas utilising carbon dust as a catalyst for precipitation of carbon 
characterised by stimulating carbon precipitation by guiding the gas through a heated 
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reaction chamber where the carbon molecules from the gas can attach to the catalytic 
particles causing growth of these to a pre-set size that can be mechanically trapped. 

6. (New) A method as claimed in claim 5 characterised by crushing a controlled 
amount of precipitated carbon and returning the crushed carbon to the reaction 
chamber in a continuous process for maintenance of an optimum balance with regard 
to the amount and size distribution of carbon particles. 

7. (New) A method as claimed in claim 5 comprising heating said reaction 
chamber using excess heat from another high temperature process. 

8. (New) A method as claimed in claim 5 comprising heating said reaction 
chamber to a temperature of between 300 and 2000°C. 

9. (New) A method of pyrolysis of an organic gas comprising passing said gas 
through a heated reaction chamber containing carbon dust such that carbon from said 
gas is caused to precipitate onto said carbon dust. 

10. (New) Apparatus for producing hydrogen and carbon in a closed process by 
pyrolysis of an organic gas utilising carbon dust as a catalyst for precipitation of carbon, 
said apparatus containing a thermally insulated reaction chamber containing said 
carbon dust; a heater for heating said reaction chamber and a passage for passing said 
gas through the reaction chamber. 

1 1 . (New) Apparatus as claimed in claim 1 0 comprising a temperature controller 
for controlling the temperature of said reaction chamber. 

12. (New) Apparatus as claimed in claim 10 comprising a heat exchanger for 
transferring heat from gas exiting said reaction chamber to gas entering the reaction 
chamber. 
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13. (New) Apparatus as claimed in claim 10 comprising a crusher for crushing 
precipitated carbon from the reaction chamber and returning a proportion of said 
crushed carbon to the reaction chamber. 

14. (New) A vehicle comprising a polymer fuel cell for generating electrical power 
for propulsion of the vehicle, characterised in that the vehicle further comprises an 
apparatus as claimed in claim 10 for generating hydrogen fuel for said fuel cell. 

1 5. (New) The application of compact pyrolysis systems in vehicles for pre- 
processing of natural gas, methane and other organic gases with the aim of producing 
hydrogen fuel for the polymer fuel cells that generates electrical power for propulsion 
of the vehicle. 

16. (New) A method as claimed in claim 6 comprising heating said reaction 
chamber using excess heat from another high temperature process. 

17. (New) Apparatus as claimed in claim 1 1 comprising a temperature controller 
for controlling the temperature of said reaction chamber. 
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REMARKS 



Applicants have canceled original claims 1-4 and have added new claims 5-17 
to the application to more particularly define the invention. Applicants retain all right to 
file a continuation or divisional application on any canceled subject matter at a later time 
during the prosecution of this application. 

Applicants are submitting herewith a copy of the Search Report which issued on 
International Application No. PCT/NO99/00299, of which the present application is the 
U.S. national phase. All of the publications cited in the International Search Report are 
listed on the attached Form PTO-1449. It is Applicants' understanding that, under the 
procedures of the PCT, copies of the cited publications will have been supplied to the 
U.S. Patent Office by the International Bureau. However, the Examiner is invited to 
contact the undersigned attorney if additional copies are necessary or would facilitate 
examination of the present application. 

Otherwise, the Examiner is respectfully requested to return an initialed and dated 
copy of the attached Form PTO-1449 to confirm that all publications listed thereon have 
been considered and made officially of record in the file of this application. 

Applicants understand that, under the procedures of the PCT, a copy of the 
priority document (NO 19984560, filed 30 September 1998) will have been supplied to 
the U.S. Patent Office pursuant to Rule 17 of the PCT Regulations. It is therefore 
respectfully requested that the first Official Action in the present application contain an 
indication that the appropriate priority document is in the file of this application. 

In view of the above amendments, an early action on the application is now in 
order and is most respectfully requested. 



625 Slaters Lane - 4th Floor 
Alexandria, Virginia 22314 
Phone: (703) 683-0500 
Facsimile: (703) 683-1080 
REF:kdd 



Respectfully submitted, 
BACON & THOMAS, PLLC 




Richard E. Fichter 
Registration No. 26,382 



PAOI.wpd 



DATE: March 29, 2001 
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1 

PRODUCTION OF_iiXIlBDaEN_ AND CARBON WITH A. CARBON BLACK^QATA" 



LYST. 

The invention includes method, device and application of energy efficient 
production of hydrogen and carbon by pyrolysis based on natural gas, methane 
or other organic gases as raw material The method for precipitation of solid 
carbon is characterised by the use of finely distributed carbon dust as catalyst 
for the precipitation process. Carbon molecules from the gas attach to the 
catalytic particles causing growth of these to a trappable size. The catalytic 
material is regenerated by continuous supply of fmcly crushed carbon from the 
process. 

The device is designed as a heat insulated reaction chamber with room for the 
catalytic material. The temperamre in the reaction zone is controlled by means 
of supplied energy. Heating can also take place using alternative heat sources, 
and the system may therefore use excessive heat from high temperature 
processes as energy source for the complete- or parts of the process. The device 
has shown good efficiency in a temperamre range from 40n°C to 2000°C. The 
reaction rate and the purity of the final products can be controlled by 
optimisation of pressure and temperamre. 

In addinon the invention covers the application of compaci pyrolysis systems 
for use in vehicles, for pre-processing of gasses containing hydrocarbons and for 
fuel producrion for polymer fuel cells. The fuel cells utiuse hydrogen as fuel and 
generate electrical power for propulsion of the vehicle. Both the pyrolysis 
system and the fuel cells can be designed compactly to fit ordinary vehicles. 

Tne device and method is particularly well suited in environments with imnted 
supply of hydrogen and oxygen, but with good energy supplies. An example of 
such environments is the vehicles and units that operate outside the earth's 
atmosphere. 
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Chemically clean carbon (carbon black) has been an imponant industrial 
product for many years. Large quantities are used in the production of car tires. 
The material is also used in paint products, in lubricants and in medical 
products. A number of methods for production of carbon from hydrocarbon 
gases have been developed during a period of years. Splitting of carbon and 
hydrogen from such gases is currently in focus from environmental reasons in 
connection with natural gas based production of electrical power. Also the space 
industry has interest in the hydrogen production as part of the water production 
in manned space joumeys/stations. 

A known method for splitting of hydrocarbons i.^ the use of plasma arc. This 
method is described in US.Pat.no. 5,527,5 18. Another method is described in 
US.Pat.no. 4,631,180. Both methods involve combustion and use oxygen in the 
production. 

A method for splitting of hydrocarbons is described in US.Pai.no. 5,198,084. 
This method is used for gasification of carbon containing material, and the gas 
is heated by means of microwave technology in a so-called plasma reactor. 

The referred meihods for splitting of hydrogen and carbon from hydrocarbons 
utilise different heating and combustion processes in atmospheres with 
insufficient oxygen supply. The method according to the invention significantly 
differs from these techniques by urilising carbon dust as catalyst for .splitimg of 
hydrocarbons in an oxygen free environment. 

A patent DD 1 18263 describes a method forpyroiysis where the carbon 
parades are used as catalyst. The particles are sent through a gas containing 
hydrogen which is heated to a temperature of 1 00n°C - 1 800°C. The invention 
differs significantly from this by the fact that device and method is based on 
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Stationary carbon particles contained in a compact reaction chamber. This mafce 
it possible to produce a mucii more compact system compared to systems with 
moving particles or carbon deposition on surfaces, in addition, the new method 
is significantly more energy effective because the pyrolysis process operates at 
temperatures down to 400°C'. 



The method and device, according to the invention, are to be used in a process 
system for production of hydrogen and carbon based on natural gas, methane or 
other organic gases as raw material. The system is shown in principle-sketch 
fig.L Gas (1) containing hydro carbons is guided through a filter (2), into a heat 
insulated reaction chamber (3) and heated by means of electrical heating coils or 
excessive heat from other high temperamre processes. The temperature in the 
reaction chamber (3) is given an increasing gradient in the direction of flow 
(from bottom to top) from 300 to maximum 2000°C. The reaction chamber (3) 
contains fmely distributed carbon dust (5) that acts as catalyst for the collection 
of solid carbon from the gas. The carbon molecules in the heated gas attach to 
the carbon dust (5) in a way that causes the catalytic particles to grow. The 
growing carbon particles are trapped by means of a mechanical system (for 
example a centrifuge) in the lower parts of the reaction chamber (6), when the 
sram size reaches a certain level. The carbon content in the gas gets a 
decreasing gradient upwards in the reaction chamber (3), and the gas contains 
mainly hydrogen at the top (12). The hydrogen-enriched gas is guided to a 
separation chamber (7), where parts of the gas are separated through a 
membrane filter (R). The permeate fraction of the gas (9) can be optimised with 
regard to the purity of the hydrogen. Before storage (10) the gas is guided 
through a filter (1 1) for removal of trace constituents. The reteatate fraction of 
the gas (12) from the separation chamber (7) is remmed to the inlet side of the 
reaction chamber. 
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On its way to the trace consiituents filter (1 1) the processed gas (9) passes 
through a heat exchanger (13) for pre-hcaiing of the feed gas (I). The exchange 
of heat between processed and feed gas induces a reduction in the need for 
energy supply to the system. 

Trapping of granulated carbon takes place continuously in the lower pans of the 
reaction chamber (6). As the catalytic particles grow and get trapped the system 
needs supply of new catal^^ic material. According to the invention, catalytic 
material is continuously produced by recycling, crushing (16) and injection in 
the upper part of the reception chamber of a controlled fraction (15) of the 
separated carbon (14), This recycling process maintains an optimum balance 
with regard to the amount and size distribuiion of carbon particles. 
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Patent claims 



1. Method for production of hydrogen and carbon by pyroiysis of methane and 
other organic gases utilising carbon dust as catalyst for precipitation of 
carbon in a closed process characterised by the stimulation of carbon 
precipitation by guiding the gas through a heated reaction chamber where the 
carbon molecules from the gas can attach to the catalytic particles causing 
growth of these to a pre-set size that can be mechanically trapped. 

2. Method for production of hydrogen and carbon by pyroiysis of methane and 
other organic gases according to claim 1 and 2 characterised by the crushing 
of a controllable amount of precipitated carbon and the return of this to the 
reaction chamber in a continuous process for maintenance of an optimum 
balance with regard to the amount and size distribution of carbon particles. 

3. Device for production of hydrogen and carbon by pyroiysis of methane and 
other organic gases in a closed system with a heat insulated reaction chamber 
characterised by the filling of the chamber with porous carbon dust with 
cataKaic character and the temperamre control by supply of eieciiic power or 
excessive heat from high temperature processes. 

4. The application of compact pyroiysis systems in vehicles for pre-processing 
of natural gas. methane and other organic gases with the ami of producing 
hydrogen fuel for the polymer fuel cells that generates electrical power for 
propulsion of the vehicle. 



ABSTRACT OF THE DISCLOSURE 



The invention covers metliod, device and application of production of hydrogen 
and carbon by pyrolysis based on natural gas, methane or other organic gases as raw 
material. The method for precipitation of solid carbon is characterized by the use of 
finely distributed carbon dust as catalyst for the precipitation process. The device is 
designed as a reaction chamber that contains the catalyst. The temperature in the 
chamber is controlled by supply of electrical power or other energy. In addition the 
invention covers the application of compact pyrolysis systems in vehicles, for pre- 
processing of gases containing hydrocarbons and for fuel production for polymer fuel 
cells that generate electrical power for propulsion of the vehicle. 
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Declaration for Patent Application and Appointment of Attorney 

As a below named inventor, J hereby declare that my residence, po$t office address and citizenship are as stated below next to my 
name; I beJicvc tha! 1 am the original, first and Sole inventor (if only one name is listed below) or an original, first and Joidt inventor (if plural 
names are h'stcd below) of the subject matter which is claimed and for which a patent is sought on the invention (Design if appiicablc) entitied- 
PRODUCTION OF HYDROGEN AND CARBON WITH A CARBON BLACK CATALYST 

the specification of which fchecfc one): 

n is attached hereto, or EI was filed pn: 3& September 1999 as PCX Internationa] Applicution Number: PCT/NO99/00299 

and (if applicable) was amended on; 
I hereby state that I have reviewed and understand the contents of the abovc4dentified specification, including the claims, as amended by any 
amendmcntfs) referred to above. I acknowledge the duty to disclose information which is material to patentability as defined in Title 37, Cad& 
ofF&d^ral RegiUaifons, §f.S6. \ hereby claim foreign priority benefits under Titie 35. United Siam- Code §119 of any foreign application{s) for 
patent or inventor's certificate listed beiow and have also identified below any foreifin application for patent or inventor's certificate having a 
filing date before that of the applicatiort on which priority is claimed, 



Prior Foreign Ai'pLiCifcTioM(s) 



PwoRmr Claimed 



Number 



Country 



19984560 



NO 



Day/Month/Year Filed 



Yes 



30 September 199S 



No 



CI Additional Priority AppHeationCs) Listed on Following Page(s) 



1 HEREBY CL^iM THE BENEriT UNDER TiTLE 35 U.S. CODE §11 9( 


E) OF ANY U-S. PROVISIONAL APPUCATIONS LISTED BELOW. 


Application Number 


Day/Montti/Year Filed 











□ Additional Provisional Applicatian(s) Listed on Following Page(s) 

I hereby claim the benefit under Title 33, United Stut^i Cade, §120 of any United States appHcatipn(s) or PCX international 
appfjcation(s> designating The United States of America listed be[ow and, insofar as the subject matter of each of the claims of this apphcation is 
not disclosed in thJ^^t/thosc prior application($) in the manner provided by the first paragraph of Title 35. United States Code, §1 12^ \ acknowledge 
the duty to disclose information which is material to patentability as defined in Tale 37, Code of Federal Regulations, §L56 which became 



Application Number 


Filing Date 


Status - Patdnt«d, Pending or 
Abandoned 















O Additional US/PCT Priority AppHcation(s) listed on Following Page{3) 

E hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and belief 
are believed to be true; and further that these state n^ents were mSidc with the knowledge that willful false statements and the like so meidc arc 
punishable by fine or imprisonment, or both, under section 100} of titU 18 of the United States Code and that such willful false statements may 
" jeopardize the validity of the application or any patent issued thereon. 

I POWER OF ATTORNEY: I (Wc) hereby appoint as my (our) attorneys, with full powers of substitution and revocation, to prosecute 

lis application and transact all business m the Patent and Trademark Office connected therewith: J. Ernest Kcnncy, Reg, No. +954^; Eugene 
Mar, Reg. No-^5Ji93; Richard E. Fichter, Reg. No. 26.3_B2: Thomas J. Moore, Reg. No.^^4; Joseph DeBenedictis, Reg. No. 2gj502; 
Benjamin E. Urcia, Reg, No . 33,80 5; and 

I(we) authorize my(our) attorneys to accept and follow instructions from FRANK B. DEHN CO. regarding any matter related to the 
preparation, examinationj grant and maintenance of this application, any continuation, continuation-in-part or divisional based thereon, and any 
patent resulting therefrom, until I(we) or my{our) assigns withdraw this authorization in writing. 



Send correspondence to: 



BAC ON & THOMAS 

625 ^atersTane - 4th Floor 



Telephone Calls CO: (703) 683-0500 



; FuuL Nawe of FiRST OR Sole ihWENros 
ViicAKJm 


CmZENSHIP 

Norwegian 


Residence Address 
Slettenveien 76 

N-52S8 Blomsterdaien, NORWAY /J OX 


P05T Offics Address is the same as RESfDENce addre$s umuess 

OTHeRWise SHOWN BELOW 


''^^ oW ^P>^ ^^^/ 





O See fptlo-vi/ins page(s) for additional Joint in^/entars. 



